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The closing session of the Fifty-fifth Annual Meeting of the American Leather 


Chemists Association convened at 9 A.M. in the Casino, Grand Hotel, Mackinac 
Island, Michigan, on Wednesday, June 17, 1959. The program for this session 
was a Tanning Symposium on the subject, ““The Retannage of Chrome-tanned 


Leather.” 


Presiding was Herbert Tetreault, and panel members were as follows: 


Zirconium Retannage, Dr. lan Somerville, Rohm & Haas Company 
Resin Retannage, Frank Edmonds, American Cyanamid Company 
Vegetable Retannage, Melvin Herman, Armour Leather Company 


Chrome Retannage, Herbert Tetreault, A. C. Lawrence Leather Company 








TANNING SYMPOSIUM 


THE RETANNAGE OF CHROME-TANNED LEATHER 


CHAIRMAN TETREAULT: Good morning, gentlemen. It is my pleasure to 
welcome you here this morning to the final session of this Convention and to 
our usual Symposium. I am sure you have all checked the program, so that 
you know the subject to be considered. It seems rather an ambitious one, 
perhaps, and I hope that it does not turn out as many of my photographs 
do—overexposed and underdeveloped. 


The retanning of leather is one of the most fruitful fields for discussions 
such as this. There is perhaps no other area of tannery operations that is so 
subject to the ingenuity of the tanner. The very great number of materials, 
natural and synthetic, at his disposal, coupled with the infinite methods of 
application, make this phase of operation the one at which we are at greatest 
odds. 


It is our hope that through a discussion of some of these materials, their 
application, and the results obtained we can arrive at agreement, at least to 
a degree, on the role and proper place of each in the tannery. 


We are aware that so broad a subject cannot be covered completely in so 
short a session as is permitted today. The intent is only to ascertain the areas 
of greatest interest so that they can be more exhaustively explored at another 
time. 


We are aware, also, that some materials are not being introduced for dis- 
cussion. These, too, will be investigated later. 


The plan of this symposium as evolved is as follows: Each segment of our 
discussion will be introduced by one of the panelists. After his remarks, 30 
minutes will be permitted for discussion. The balance of the time will be al- 
lotted to rounding out the discussion and summarizing our findings. It will 
be necessary for the moderator to be quite adamant in adhering to the time 
schedule, and your cooperation is solicited in this regard. 


The first subject which we are going to consider this morning is that of 
“Vegetable-Extract Retanning.” This subject will be introduced by Mel 
Herman. 


VEGETABLE-EXTRACT RETANNING 


Mervin HerMan (Armour Leather Co.): Many years ago Professor Her- 
bert Proctor of Leeds University very aptly defined the function and advan- 
tages of vegetable retanning when he said, “Once a leather is thoroughly 





tanned by vegetable materials, it is little affected by subsequent treatment 
with alum or even with chrome; and on the other hand, though chrome and 


alum leathers are still capable of absorbing considerable quantities of vege- 


table tannins, they always retain, in a degree, the qualities which the mineral 
tannage has communicated to them. The resulting leathers are thus not only 
modihed by the different proportion of vegetable and mineral tannages which 
have been given, and by the properties of the particular vegetable tannage 
used, but by the order in which the several treatments have been given, and 
always retain to a considerable extent, the characteristics of that which has 
been first applied. We have thus in our hands a powerful means of modifying 
the character of our leather to suit the special requirements which it is to 
fulfill.” 

Time will not permit me to elaborate on the various types of chrome-retan 
leathers produced for the military in World Wars I and II; however, back in 
1936 and 1937 the demands of style and fashion called for a dress shoe upper 
leather which had the combined favorable properties of both chrome and 
vegetable tannages. 

This demand resulted in the still currently popular combined-tanned 
leathers. 

Most of this presently popular combination-tanned leather is vegetable 
retanned in drums after splitting and shaving to the required thickness. Some 
tanners neutralize the skins to pH 4.5 to 5.0 with borax, sodium bicarbonate, 
or other suitable mild alkali. Some tanners prefer to just wash the skins with 
water for 15 to 30 minutes and then apply a blend of extracts as a retannage. 

Some operators insist they obtain best results by using concentrated ex- 
tract liquors in retanning with a short drumming period of 30 minutes, while 
others claim better results by floating the skins and adding the diluted extract 
in several feeds with a 3- to 4-hour drumming period. One tanner told me he 
runs diluted extract into a long solution sufficient to float the skins. After 
running this extract bath for 314 to 4 hours with continuous drumming he 
dumps the skins from the drums and piles them for 24 hours, after which the 
skins are returned to the drum for washing, coloring, and fatliquoring. He 
claims that washing by this method removes any surplus tanning material 
from the grain, resulting in a greater resistance to grain cracking in the Mullen 
Test and in the shoe factory lasting operation. 

To say that any one of the many methods in use today in vegetable retan- 
ning is the correct method would be absurd, since no two tanners employ the 
same procedure and all seem to produce marketable leather. 

Since time will not permit our delving into the theoretical and chemical 
aspects of the application of vegetable extracts to chrome leather, and be- 
cause we know so little about this complex chemical reaction, we will explore 
this process from a purely practical standpoint. 
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To stimulate discussion from the audience we will examine the questions 
which pass through the tanner’s mind in the preparation of a formula to pro- 
duce combination-tanned or vegetable-retanned leather. 

Naturally the first question to be decided is the split-shaved weight of the 
chrome-tanned stock. Since the finished weight of the leather depends upon 
the type and percentage of vegetable extract used, the tanner must decide 
whether he should split and shave the leather close to the desired finished 
weight and apply a low percentage of vegetable retan, or whether he should 
split the leather one-half to three-quarter ounces lighter than the finished 
weight and effect the plumping to the desired finished weight by using a high 
percentage of extract. To help decide the most effective splitting weight, 
comparison tests should be made on the break, character, grain strength, and 
tensile strength of both methods of splitting and vegetable retanning. The 
economics of each method must also be evaluated. 


The next step in determining the process is to decide on the drum load to 
be used. Experience has indicated that an 800-lb. load in an 8’ x 6’ drum run- 
ning at 17 to 18 rpm is most suitable. 


To produce most satisfactory results, should the blue chrome stock be 
fully chrome-tanned or slack-tanned before vegetable retanning? If it is 
slack-tanned, will a chrome retannage improve the break or character of the 
leather if it is applied prior to vegetable retanning? 

What is the most desirable pH value of the leather just prior to the addition 
of the vegetable retannage? Should the skins be neutralized and washed be- 
fore retanning, or is just washing sufficient? 

What percentage of vegetable extract is required to obtain the desired feel, 
break, and plumping? We have learned from various tanners that some retan 
with from 10 to 15°7, while others use from 30 to 40° of a 35°% tannin veg- 
etable retan. 

Experience has proven that as the vegetable retannage is increased, the 
strength of the leather decreases. As the percentage of vegetable retan is in- 
creased, the stretch of the leather decreases. 

The tanner must decide, when preparing a formula, whether the retan bath 
should be added in dilute form to the skins in one feed or whether several feeds 
will produce a smoother grain with less tendency to draw the grain. 


| saw a very interesting demonstration in the production of Army retan 


leather in which two loads of cross-matched skins were retanned with 50% of a 
35% tannin liquid quebracho extract. Both loads were washed for 30 minutes 
at 80°F. One load of 1000 Ib. of skins was floated in 300 gallons of water at 
80°F. Then 500 Ib. of liquid quebracho was diluted to 100 gallons at 80°F. 
and fed into the drum in one feed. The skins were drummed for 4 hours to 
complete the penetration. The other load was washed for 30 minutes at 80°F. 
and drained dry. Then 500 lb. of the same quebracho extract was fed into the 
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drum with no dilution and no water in the drum. After 30 minutes of drum- 
ming, the skins were completely penetrated. Both lots were removed from 
the drums and mated for comparison. The load run in the diluted extract 


retan which required + hours to penetrate showed a very badly drawn grain 


over the entire side, resembling a coarse scotch grain print. The companion 
load retanned in the same percentage of quebracho in concentrated form had 
an exceptionally smooth grain with no evidence of drawing. Both lots were 
stuffed with the same amount of greases. Both lots were set out on the same 
setting out machine and dried under the same condition. After drying, the 
sides were again mated for comparison, and again the lot retanned in the 
diluted condition showed badly drawn grain, while the lot retanned in con- 
centrated extract was very smooth. The finished leather reflected the same 
condition found after retanning and after drying. Both lots were plumped 
to equal thickness. The concentrated retan lot showed a tighter break in the 
pockets and bellies. Was the drawn grain caused by the dilution of the ex- 
tract or by the 4-hour drumming time? 

The tanner figuring a formula for retanning has a choice of many types of 
extracts with the ability to impart various characteristics to the finished 
leather. The one most commonly used is quebracho in bisulfited form. This 
extract is absorbed very rapidly and has a tendency to produce firm leathers. 

Many tanners use a blend of quebracho, wattle, valonia, and chestnut ex- 
tracts. Some very fine combination leathers have been produced by using a 
pre-retannage of gambier extract followed by a blend of quebracho and chest- 
nut extracts to complete the retannage. Oak bark extract added to a blend of 
quebracho and chestnut extracts adds solidity to the leather. Lignosulfonates 
or sulfite cellulose extracts are used in blends where a light color is desired. 
These products being high in nontans have some filling properties and also 
have a solubilizing effect on the insolubles of quebracho and other extracts. 

Another type of extract which has become increasingly popular in vegetable 
retanning is eucalyptus extract imported from Australia in solid form, both 
untreated and bisulfited. This extract produces mellow tight-breaking 
leather with a smooth grain and good plumping. 

We will not attempt to discuss the various types of fatliquors which are 
suitable for this type of vegetable-retanned leather; however, we would like 
to state that any change in the retannage will change the absorption and re- 
action of the fatliquoring. If this leather is to be pasted, a change in the re- 
tannage will change the adhesion of the leather to the pasting frames. 

If my brief talk serves to stimulate free and open discussion from the floor, 
I shall be very pleased. Thank you very much for your kind attention. 


Joun H. Davis (Marathon Corp.): When this leather was retanned with 
practically no float, was there a considerable build-up of heat in the drum? 





Mr. Herman: The temperature started at 80°. The finishing temperature 
was about 90°. It only ran for one-half hour. 


C. Davin Witson (Fred Rueping Leather Co.): Was the drawness from 
the leather which was milled for 4 hours persistent? Was it hard to set out 
and to paste out? 


Mr. Herman: It was very difficult to paste or to set out, first of all. And 
at the time, in the plant where | saw it, they were tacking, not pasting. 


Mr. Witson: And the drawness persisted in spite of good workmanship? 

Mr. HERMAN: It persisted to the finished leather. 

Mr. Witson: In spite of good workmanship in setting out and tacking? 

Mr. Herman: If this leather had been pasted, it might have presented a 
little different appearance. But having been tacked, it was not possible to 
set out the drawn grain. And even during the buffing operation you could see 
persistent indication of the draw that had been seen at the start of retannage. 

Mr. Witson: Along the same folds? 

Mr. Herman: Yes, and eventually becomes permanent. The real trick, 
from a shoemaker’s standpoint, is to make that draw as small as possible over 
the entire area of the skin. 


Mr. Witson: Then I believe this effect was almost purely due to time. 


Mr. Herman: I would like to add this, Dave: The first results were so 
contrary to what you would expect that it was repeated, and after each half 


hour of drumming, for the entire 4-hour period, the drum was opened and the 


skins examined as to penetration, and it did require a full 4 hours to penetrate. 
And the draw seemed to start after the first half hour and continued to get 
deeper. 


Mr. Witson: What do you expect might have happened had the concen- 
trated extract been run longer than necessary for full penetration? Suppose 
that it had been run for another hour or two. 


Mr. Herman: If it had been run the full 4 hours, we might have had to 


shovel it out of the drum. The temperature might have gone up to 120°, 130°, 
or 140°F. 





Mr. Wixson: I suggest then that the drawness was primarily caused by 
time rather than concentration. 


Can we make an analogy between this period of 4 hours and the amount of 
time for the mechanical action which takes place in a dry mill? You make 
some milled leather in Sheboygan, Mel. And you mill it for one reason and 
one reason only, that is, to pebble the leather. Obviously the analogy is not 
a really good one because that leather is dry and it is warmer. But the milling 
action, the mechanical action, does repeatedly fold and unfold in what | 
think is probably the same creases every time. When leather is folded, it 
probably, like the lines in our hands, folds and unfolds on the same lines all 
the time. Do you agree with that? 


Mr. Herman: Dave, like the wrinkles in my forehead. They keep flexing 
in the same direction and in the same place at all times. The same thing 
happens when a dry fatliquored skin is put into a dry drum to tumble. The 
constant flexing predetermines the first draw, and as it continues to flex that 
becomes deeper and deeper each time it is flexed. 


Mr. Witson: Do you think it would have been drawn? 


Mr. Herman: I think it would have been drawn. 


Joun F. Burxart (Rohm & Haas Co.): At what temperature were the 
hides washed, and at what temperature was the extract added to the hides? 


Mr. HERMAN: The skins were washed at 80°F. The extract in both in- 
stances, in the float as well as concentrated, started at 80°F. 


Mr. Burkart: Have you ever tried adding extract at, let us say, 130°F. 
to a drum where the leather is 80°F.? 


Mr. HERMAN: No, we have not. 


Mr. Burkart: I would just like to comment that I have found in cases 


where you do retan with a suitable syntan or replacement tannage in the 
extract blend, that an extract added at a 200° barkometer at a temperature 


of 130° into a drum at 80° will result in an increase in penetration of about 
50%. 


Mr. HERMAN: Are you speaking of a neutral syntan, as a pretannage? 


Mr. Burkart: No, this is a syntan added as a part of your extract blend. 
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Mr. Herman: Added right with the extract? 
Mr. Burkart: Correct. 


Dr. T. D. Braunscuweic (Loewengart & Co.): I think the concentration 
of the extract should be considered in that matter, for | have made some 
studies, many years ago, on the behavior of extracts, and you will find that 
in low concentrations the extract has a small particle size and a fairly small 
amount of insolubles. As you increase the concentration the insolubles rise. 
But after passing a medium concentration the insolubles go down again, and 
you have practically no insolubles in such an extract. There is most probably 
some dispersing characteristic in a very concentrated extract, and this pos- 
sibly accounts for the smooth grain, because in its concentrated form you 
have an extract of better solubility and, therefore, higher penetration rate. 


CHAIRMAN TeTREAULT: Mr. Burkart made reference to the application of 
extracts at high temperatures. I wonder if he has any information that he 
could give us as to the relative effect of this high-temperature application on 
such things as the grain strength of the leather in comparison with a normal 
lower-temperature application. 


Mr. Burkuart: In my limited work with this combination | have found 
that tensile strength increases as the time is reduced in milling. 


CHAIRMAN TETREAULT: What about the grain strength? 


Mr. Burkuart: We have had no cases of cracky or pebbled grain, or 
reduced strength. 


CHAIRMAN TETREAULT: Now the question of particle size has come up. 
Don’t you feel that perhaps the presence of the syntan in the extract has an 


influence upon the particle size—the dispersion of the insolubles, perhaps? 


Mr. Burkuart: I think it has a definite effect. 

CHAIRMAN LTETREAULT: A beneficial one, you would suggest? 

Mr. Burkuart: Very definitely. 

CHAIRMAN TETREAULT: We have talked rather extensively on drawness, 
and somewhat on strength. Would it be to our advantage to discuss the 
composition of these concentrated solutions? I believe we probably could 


find some areas of interest, if anyone would care to venture an opinion. 
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It has been said that is is very difficult to determine accurately the particle 
size of extract solutions because of the influence, in concentrated form, of 
the components of the extract, itself; whereas if they are diluted out to the 
extreme, as they often must be in laboratory work, the results are misleading, 
often because on dilution the mutual solubilizing effect of some of these par- 
ticles that exist in concentrated solution is lost. 


Tuomas C. Brair (Saxecutch Corp.): Herb, it is pretty obvious that when 
an extract is solubilized and the particle size reduced, it does penetrate more 
rapidly and it permits use in a more concentrated solution. I have had a 
sort of theory on this concentration thing, and I have had the feeling that it 
has the same effect in either a retannage or straight vegetable tannage. 

In a dilute solution the extract is driven into the leather at a rather slow 
rate, and the outside is tanned and takes on a different form from the inside. 
As the leather is drummed it tends to break up the tanned portion. However, 
when the extract is used in a more concentrated form, the mechanical action 
and the high concentration of the liquor tend to make the extract drive in 
much more quickly, and all layers of the leather are conditioned, let us say, 
with the extract quite quickly. It gives the full thickness of the leather a 
more uniform consistency. I have a feeling that that is one of the reasons, 
at least, why these concentrated tannages produce a smoother grain. 


CHAIRMAN TETREAULT: Since the time allotted to this first segment of our 
symposium has run its course, we must move along. I will undertake to 
discuss briefly the chrome retannage of chrome-tanned leather. 


CHROME-TANNED LEATHER 


The reasons for retanning leather with chrome are many. Chrome when 
so applied is reported to fill and round the leather, tighten the grain, mellow 
the temper, and increase physical strength and thermal stability. 

The methods of such retannages can be classified in the usual manner into 
the two-bath and one-bath tannages. The variables involved in the appli- 
cation of these processes permit great latitude. Time, temperature, basicity, 
and chrome concentration may be varied. The chrome may or may not be 
complexed before retanning, and finally, alkali may or may not be used for 
setting the retan. If alkali is used, its nature and amount also may be varied. 
These fundamental variables, coupled with the substrate itself and the 


possible points of application of the retan, can certainly produce a diversity 
of results. 


It would be quite impossible to encompass this panorama in the time al- 
lotted, even if | were capable of doing so. Therefore, | would like to resort to 
a brief report of some work in this area undertaken in our laboratory. 
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We had observed rather interesting effects when some of our leather was 
retanned with chrome and so decided to investigate the effects of the variables 
involved. In our application the leather was retanned with the equivalent of 
Tanolin “T” for a given period and washed; then the balance of the formula 
was applied. This probably represents the simplest form of chrome re- 
tannage. The variables are only chrome concentration, time, temperature, 
and basicity. 

A suitable experiment was designed and run off. The leather was appropri- 
ately selected, 100 lb. to each test pack—-about 14 sides. These sides were of 
medium spread and shaved to finish at 314 to 4 ounces. Each variable was 
run at three levels. The amounts of chrome in terms of chromic oxide were 
set at 0.5, 1.0, and 1.5°7. The basicities used were 35, 42, and 58%; the 
running times 30, 60, and 90 minutes; and the temperatures used were 70°, 
90°, and 110° F. Floats of 50, 100, and 150°7, were employed. 

The leathers were evaluated in the crust for break and temper, and samples 
were secured for Mullen tests and chemical analysis. The break and temper 
were evaluated on a numerical basis so that later calculations could be made. 

When all the data were collected, an analysis of variance was run, and the 
following results were obtained. 

The tightness in break of the leather was found to be related directly to the 
concentration of chrome. Interactions were found to exist between basicity 
and chrome and between basicity and temperature. 

The temper was found to mellow in direct relationship with the length of 
time the retan was allowed to run. A strong interaction was found to exist 
between time and the amount of chrome used, and a weaker interaction be- 
tween chrome and temperature. 

The Mullen test, like the temper, was directly related to the running time— 
longer time yielding higher values. The only interaction found was that be- 
tween amount of chrome and basicity. For any given amount of chrome 
higher Mullen values were obtained from higher basicities. 

In the determination of chrome on a hide-substance basis three direct 
relationships of significance were found: amount of chrome, basicity, and time. 


The most significant interactions were between basicity and temperatures and 


between time and temperature, with a somewhat weak one between chrome 
and temperature. 

That very briefly describes an experiment that we have conducted. I 
would like to open the subject for discussion now. I think, perhaps, apart 
from discussing this, we might consider also the two-bath tannage with which 
I have had little experience. 


ANDREW SALAMATOV (Barrett & Co.): What was the original tannage? 
What did you retan? Was it chrome on chrome.? 
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CHAIRMAN TETREAULT: That is right. 


Mr. Witson: You went through that kind of rapidly, but I caught one 
thing. Did I understand you to say that with increased running time, 
everything else being equal, Mullen grain crack rises? 


CHAIRMAN TETREAULT: That is correct. We also find that the ratio of 
chrome to hide substance is directly related to running time. So there is an 
association between the amount of chrome picked up and the Mullen test. 
Some of this is somewhat contrary to what I have heard expressed in the past, 
in that there is always a tendency, or a fear, of overtanning the grain. Ap- 
parently that is not of particular significance. 


Mr. Wirson: I would like to hear that one discussed—the strength against 
running time. I don’t pretend to know anything about it, but that is an inter- 
esting result. 


Mr. Herman: It is very surprising to me that no one has brought up the 
subject of tenderness of grain during the vegetable-retan discussion. Fortu- 
nately for all of us, nobody ever has any tender grain, or would be willing to 
admit it publicly. 


CHAIRMAN TETREAULT: Certainly someone else must have had experi- 
ence with chrome retanning in relation to grain strength or tensile strength. 
How does the two-bath tannage work out on this sort of thing? If this state- 
ment is true, it certainly appears to me that anyone who does a two-bath 
retannage would have some very definite evidence as to the increase in Mullen 
strength, for in that case a considerable amount of chrome would be picked 
up, and it would be thoroughly distributed throughout the skin. 


Mr. Burkart: Getting back to your original statement of running time 
having an effect on the tenderness of grain, do you find that if you hold your 
running time to a minimum and pile the stock for a day or two—which is 
done in some tanneries where they don’t have to process too quickly—do 
you find that you still get this tenderness of grain? 


CHAIRMAN TETREAULT: Would you please repeat the question? 


Mr. Burxkart: If you pile your stock and hold your running time to a 
minimum, do you still get a tenderness of grain? 


CHAIRMAN TETREAULT: The relationship, as far as our tests were con- 


cerned, showed a strong influence in the direction of increased strength with 
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increased running time. Beyond this I can not say, nor would I venture an 
opinion. 


Mr. Wirson: How much of an increase—5 lb., 100, lb., or 150 Ib.? 
From the shortest running time to the longest? 


CHAIRMAN TETREAULT: I would say, as I recall the figures, that it was in 
the vicinity of 100 lb. 


Dr. Ett Dee Compton (Eagle Ottawa Leather Co.): When you say in- 
creased strength, are you comparing the values at various running times or 
compared to the stock prior to retannage? 


CHAIRMAN TETREAULT: In reporting these figures I am comparing values 
at various running times within the confines of this experiement; values prior 
to retannage are not considered. 


Dr. Compton: There is a possibility, then, that you did not increase the 
strength over the original but that you lost strength. That is, you went back 
to the original strength as you increased drumming time, perhaps. You did 
not increase the strength by a long time. You may have decreased it less or 
not changed it. 


CHAIRMAN TETREAULT: That may well be. However, in the production 
of one particular line of leather, we do so retan the stock, and it was our intent 
in this experiment to determine the dominant variables and thus alter oper- 
ating conditions to obtain optimum results. We feel that the results reported 
here have shown the directions in which we should move to achieve our goal. 


Dr. Ropert M. Lotiar (Armour Leather Co.): I would like to ask one 
question with reference to the fatliquoring of this stock. You may have point- 
ed it out, but it does not seem clear to me at this time. I am wondering about 
this effect of the running time, also the interaction between deposition of 


chrome and the basicity, whether it seemed to have an effect on the fatliq- 


uoring in this stock. Did you make any variation in the nature or amount 
of fatliquor, and did you observe any differences such as a greasy condition 
in one set of hides and a lack of the greasy condition in another set of hides? 
Or was there any attempt made to note the type of deposition of the fat- 
liquor? 


CHAIRMAN TeETREAULT: The fatliquors were kept constant throughout, 
and there was ng unusual effect noted in the leather, either in the crust or in 
the finished condition. The interaction which you mentioned between 





chrome and basicity was important in relation to grain strength. Inasmuch 
as higher basicities give higher chrome content—along with higher Mullen 
values—the old theory of “tender grain” resulting from * 
grain would seem to be a phantasy. 


‘overtanning”’ of the 


Mr. Herman: Herb, since you mentioned overtanning in the gram, | 
would like to toss the problem out into the audience and see what reaction 
comes of it. Suppose a batch of leather is taken directly from the shaving 
machine. Normally it would contain about 50°% moisture, more or less. And 
if the retannage solution were made up in such strength or volume to just 
replace the moisture that has been pressed out in the wringing, and that 
run until it is all absorbed and there is no solution left in the drum, how would 
you fix that chrome retannage? Or would it be fixed by just having been 
stuffed in? And could you then continue to neutralize or dilute the drum load 
and start adding alkali to fix the retannage? What would you expect to 
happen to the surface tannage? 


Dr. SoMERVILLE: It would depend a lot on your pH conditions, I think. 


J. T. Cuan (Diamond Alkali Co.): I think it would depend on the basicity 
of the chrome that you put in the chrome liquor when you retanned. 


Mr. HERMAN: Suppose it is 34 or 37°% basic chrome liquor? 


Mr. Cuan: Then it is not fixed. But if you use 58°7, then I think it 
would fix. If it is too acid, there will not be any combination. It would 
tend to feed out. 


Mr. Herman: I should have qualified that and said, “Let us not use a 
chrome retan that is about ready to precipitate itself on the fibers.” I should 
have qualified by saying, “Let us start with a 37 or 35°% basicity.”” What 
would happen if we diluted the leather in the drum, floated, and added alkali 
to fix basicity? Do you think the chrome would diffuse out in the solution 
and become fixed on the surface? 


Mr. Cuain: The real old-fashioned way of tanning—tanning with dry 


tan and no water at all, out of pickled skins—using that type of procedure, 
the chrome goes through without any trouble at all. 


Mr. Witson: Without washing it away? 


Mr. CuHain: Yes. 





GeorGE F. SHeparp (Herman Roser & Son): I would like to get back to 
the Mullen test and rechroming—-and the point that the longer you run the 
stronger the grain. We have not discussed the nature of the stock before 
retanning—the pretanned stock—-as to whether it is a full chrome or slack 
chrome and what effect this retan would have if it were on slack chrome or a 
full-chrome pack. 


CHAIRMAN TeTREAULT: This particular stock was fully chrome-tanned. 
\s to slack tan, | would not venture an opinion. 


Jack H. Travus (John A. Lang & Sons, Ltd.): With regard to the variables 
you mentioned on the chrome retan, as to the plumping, did you get any 
better effect from high basicity or longer time of running? Which of these 
variables gave you the best plumping effect? 


CHAIRMAN TeETREAULT: The plumping effect was measured, but unfor- 
tunately I did not have time to work up the data before coming here. Most 
of these leathers are not yet finished. We do not have figures on the tensile 
strength either. There were differences, but exactly what influenced them, 


| am not in a position to say right now. 


Mr. C. W. Mann (Quartermaster Research and Engineering Command): 
In this experiment you mentioned that the running time was not set up as 
an independent variable but would be related to the amount of chrome con- 
tent of the leather. In other words, higher running time, higher chrome con- 
tent. 


CHAIRMAN [TETREAULT: That is not a condition of the experiment, no. 


Mr. Mann: You would have a higher chrome content in a given level, 
would you not—a given level of application of chrome? 


CHAIRMAN Terreautt: If I understand you correctly, there was no 
association, deliberately, in the concentration of chrome and running time. 


Mr. Mann: But you varied your running time with each chrome level. If 
you had a low chrome level—that is, a low level of application of chrome— 
and if you varied the running time at that level, you would have a higher 
concentration or fixation of chrome, if | understand correctly. 


CHAIRMAN TETREAULT: Right. 


Mr. Mann: I am wondering here if the variable time is not what you 


would call confounded with the variable chrome content. I think the tendency 
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of higher chrome level to cause lower strength, as we found on quite a number 


of tests of side leathers, reverses when you get into a higher level. In other 
words, if you plot strength versus chrome content, you find a decrease in 
strength as the chrome content goes up. But once we got up to a high level 
of about 6% on a hide-substance basis, we found on side leather that the 
trend reversed and the strength went up at the high levels. 1 wonder if that 
is an effect you have here. 


CHAIRMAN TETREAULT: If | am not mistaken, our original source material 
probably had a chrome-over-hide substance figure in excess of what you 
suggest may give your initial low value. If not, very close to it. So that, in 
other words, we are probably at, or just over, the threshold which you 
mentioned, at the outset. 


Francis W. Reriiy (Arthur C. Trask Co.): Getting back to Mel’s ques- 
tion on the physical absorption—when I was with another company we 
replaced the amount of water with chrome liquor and soda to the exact amount 
we wrung out of the stock. Does that answer your question? 


Mr. Herman: Thank you. 

Dr. Haroip G. Turtey (Rohm and Haas Co.): I would just like to ask 
Mr. Reilly what kind of leather that was—-what type, so that we keep our 
thinking clear. Was that chrome sole leather? 

Mr. Reriiy: It was chrome-retanned upper leather. 

Dr. Turtey: A supple, round leather? 

Mr. Rertiy: Yes. 

Mr. Witson: How did you neutralize? 

Mr. Rettty: We did not neutralize, we figured six gallons per hundred. 
We put the soda in three gallons and made up the balance with chrome 
liquor. We ran it one hour. The next morning we washed. This is the way 


we chrome retanned for years. 


CHAIRMAN TeTREAULT: Are there further questions on the subject of 
chrome retannage? 


Mr. Epmonps: When I was in the tanneries a few years ago, we used a 
process for chrome retanning whereby we added salt with the chrome liquor, 
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and we left the stock overnight and did not neutralize the following morning. 
We found that in the presence of salt we actually achieved more or less the 
same effect as when we neutralized, and we obtained quite a good piece of 
leather. I wonder if anyone else has had experience in that regard. 


Mr. Reitty: I think you will find that salt tends to give you an open stock 
at all times if you retain the salt, expecially in that operation. We always 
found that we were very much better off without salt, and using soda. 


CHAIRMAN TETREAULT: Do you have any opinion on that, Mr. Chain? 


Mr. Cuan: I have two friends who are from a salt company, sitting 
right over here. Greenebaum, the company that Reilly was referring to, 
is tanning with a high-basicity chrome—mixing alkali with chrome. 


Mr. REILLy: 42%. 


Mr. Cuan: They are retanning with a high basic chrome. It will fix 
without any excess alkali. 


Mr. Witson: Mel, due to the fact that you asked that question, you must 


have done that and you must have an answer, too. How did you neutralize? 


Mr. HERMAN: We were afraid of it, Dave. We were afraid that if we ab- 
sorbed the chrome or stuffed in the chrome in a concentrated form and then 
diluted, that that chrome would come right back or diffuse back in the solu- 
tion. And if we neutralized and precipitated, that we would have it in the 
grain or on the flesh. 


Mr. Witson: Did such leather come out poorly? 
Mr. HERMAN: It was not too good. 


Dr. BraunscHweic: I don’t think you have to be very much afraid of 
diluting a concentrated chrome with water. What actually happens is that 
when you introduce a very concentrated chrome solution, you have the chrome 
at its smallest particle size, because chrome is just acting the other way 
around from vegetable. Vegetable has its smallest particle size in diluted 
form and the largest particle size in medium concentration, while chrome has 


the largest particle size in the highest dilution and the smallest particle in 


concentrated form. [| recall that in Germany we were running a chrome 
tannage in a very concentrated form, and we had quite good success with it. 
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What happens when you dilute with water is that the particle size of your 
chrome increases on the fiber by polymerization of the chrome, and you have 
the precipitation of your chrome. I personally have always been quite re- 
luctant to neutralize, because neutralizing has a harsh action on the grain 


which is not desirable. But if you operate with a chrome of high basicity, 


you get a setting of the chrome practically automatically. The same thing 
happens if you operate with concentrated chrome solution: it goes into the 
leather, and then you add your water and the chrome polymerizes on the 
fiber. What you split off is acid out of the leather. Chrome does not wash out. 
But acid will have to be taken care of. Most probably you do it by neutral- 
ization before you fatliquor. 


Mr. Herman: The observation | made after the dilution and addition of 
soda was that the grain came much greener and darker in color than the origi- 
nal. That is what made me suspicious that we may be precipitating chrome 
on the surface in that neutralization. 


Dr. BraunscHweic: Did you ever try to do the same thing without 
adding it? 


Mr. Herman: No, we did not. 
Dr. BRAUNSCHWEIG: You should try it. 


Mr. Traus: Did you consider using formates or masking agents in your 
chrome retannage, and if so, what effect did it have on the retannage? 


CHAIRMAN TETREAULT: We did not, because again we were looking for the 
practical results in the method that we normally would use in the tannery. 
In other words, we were trying to optimize an operation and not trying to 
create a new one. 


Mr. Traus: I wonder if anybody here could answer my question. Has 
anybody tried using formates on chrome retanning, and if so, what effect 
has he found? 


Mr. Herman: I would like to complement that question with another 
one: Suppose the original tannage is a formate one. Would there be an 
effect of this formate on the retannage? 


Mr. Cuatn: I will answer Jack’s question. Unlike the first tan, formate 
does not seem to have any particular effect on retannage. You get a very 


marked effect with calcium formate or sodium formate in the first tannage, 
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but in a retan bath, the formate contributes nothing as far as exhaustion 
of the chrome is concerned. 


CHAIRMAN TETREAULT: I can add that apart from doing nothing in re- 
lation to chrome exhaustion, my experience has been that it produces pretty 
loose leather. Does anybody else have observations along those lines? 

Since we seem to have exhausted this subject, we will move on to the next 
segment which will be presented by Dr. Somerville. 


ZIRCONIUM RETANNAGE 


Dr. Ian SOMERVILLE: I have been asked to handle the question of zir- 
conium retannage of chrome leather. 

The first point is: Why do we use zirconium to retan chrome leather, or 
any other leather, actually? 

The objective of any retannage is to supplement and modify the charac- 
teristics of the initial tanning material so as to produce leather with specific 
desirable properties. The main reason for using zirconium for this purpose 
is that some effects can be obtained which are different from those found with 
other retanning materials. The most important of these are to tighten up 
chrome leather, to secure more plumpness, and to increase solidity. The 
tightening effect is of special interest in making mellow shoe upper leather with 
good roundness. The plumping effect in some instances can be used to 
upgrade thin leathers to a more desirable weight. The tightness and solidity 
result in a better face on buffed leathers, both for suede on sheep, kid, and calf, 
and for corrected grain on side leather. 

These characteristics have been found useful in leather made over a con- 
siderable period of years. The first paper on the use of zirconium along with 
chrome was a joint one with Dr. Turley, given in 1943 at the Buffalo meeting 
of our Association. Among other procedures this outlined a method for 
retanning chrome-tanned kidskins for suede to produce plumper leather with 
a better nap. Since this time modifications of this method have been 
made, and its application has been extended to other types of chrome leather. 
It can safely be said that millions of feet of acceptable shoe upper leather have 
been produced in this country using zirconium as a retan on chrome. 

The method described originally for kid suede called for washing the shaved 
skins at pH 4.5, giving 10°) Zircotan for 2 hours, then adding 2° sodium 


bicarbonate to the same liquor to return to pH 4.5, washing, coloring, and 


fatliquoring as usual. In tannery production, trouble was sometimes ex- 
perienced because the fatliquor stayed too much on the surface and tended 
to glaze on buffing. The method was therefore modified on this and other 
leathers in three ways: 
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(1) To obtain better penetration of the zirconium the initial pH of the 
chrome stock was adjusted by adding acid. When the surface was lowered 
to pH 3 or less, usually by giving }4-1°; of sulfuric acid, the zirconium added 
seemed to go on more evenly. 


(2) To secure more uniform neutralization 1°; or so of a buffer salt such 
as sodium formate or acetate was added before the sodium bicarbonate in 
this step. 


(3) To get better penetration of fatliquor a small percentage of neutral 
syntan or vegetable mordant was added after washing at the end of neu- 
tralization. 


These modifications have resulted in a definite improvement in leather 
character over that obtained in the original retanning experiments, and in 
one form or another they have been generally adopted. 


Some suggested procedures for specific leathers are as follows: 


Vegetable-retanned side leather grains.——The split and shaved stock 
is washed briefly at about 80° F. and drained to a fairly short float. One- 
half of 1% of diluted sulfuric acid is added through the gudgeon, and the 
drum is run 15-20 minutes till a spot test shows pH 3 or less on the surface. 
Then 5-8°% Zircotan T is added dry, and running is continued one hour or 
so; then 1°, sodium acetate and successive feeds of 0.5°7, sodium bicar- 
bonate are added to give around pH 4.0-4.5 in the liquor. After salts are 
removed by draining and washing, the vegetable extract is added in several 
feeds in the usual method of retanning straight chrome leather. In the 
subsequent fatliquoring step it may be desirable to increase the percentage 
of fatliquor to a small extent or to use a blend richer in raw oil, since the leather 
hbers are more heavily loaded following zirconium retannage. 


Lightly mordanted calf leather..-The shaved stock is acidified as 
above, and 3-5“; Zircotan T is added dry. After the stock has been drummed 
one hour, 1° sodium formate is added, then enough sodium bicarbonate in 
0.5°% feeds to give around pH 4 in the liquor. After the leather is drained 
and washed briefly at about 80° F., a small percentage of neutral syntan is 
added along with a mordanting amount of vegetable extract and run 20 


minutes. The liquor is drained and the stock is washed while warming up to 


130° F. for coloring with 1° of a black acid dye. In fatliquoring, the usual 


oil is given but increased in amount by 5°. 


White side leather.—Several methods are currently being used. Per- 
haps the simplest is to acidify the split and shaved grains with sulfuric acid 
as outlined above. In some cases oxalic acid is preferred, as it tends to give 
a more neutral shade. Five percent Zircotan T is added dry to the same 
liquor, and the drum is run 1 hour. Two percent of a neutral syntan is added 
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in solution through the gudgeon, and the drum is run 4% hour, then drained. 


The sides are neutralized in a fresh liquor using 1°% sodium acetate plus 
0.5-1°% sodium bicarbonate in two feeds to give around pH 4 in the liquor. 
The sides are then washed and fatliquored as usual, generally given some 
Ti0, or clay, or both, at this stage, then dried under mild conditions. 

An alternative method which may produce a plumper leather is to acidify 
and begin the zirconium retannage as above, then neutralize in this liquor 
using 1°; sodium acetate and enough sodium bicarbonate to give around 
pH 4.2. After draining, the sides are washed while warming up to 130° F.,; 
then they are bleached with 3% of an acidid syntan showing 48% tans by 
analysis. After the sides are drummed 14 hour, the liquor is drained off, 
and the sides are washed with water at 130° F. and fatliquored in the usual 
way. 

Another alternative which is preferred by some tanners is to acidify the 
shaved sides initially by giving an acidic syntan at room temperature to 
show pH 3 or less on the surface, then add Zircotan T to the same liquor and 
neutralize as indicated above. This apparently is quite effective on chrome 
stock with a relatively low pH (say 3.2-3.5), but the fatliquor does not pene- 
trate so well as when syntan is given after the mineral retan. 

Laboratory work is in progress at present on the development of a method 
which will avoid the necessity of initial acidification of some leathers, but this 
outline covers the main methods of processing in everyday use on a tannery 
scale using zirconium in the retannage of chrome leather. 


CHAIRMAN TETREAULT: Now we are ready for the questions on this sub- 
ject. Will you tell us what the important factors are that relate to plump- 


ness! 


Dr. SomMERVILLE: I think, first of all, if you want to get maximum plump- 
ness in this way, you must make sure that you have adequate penetration 
of the zirconium. And therefore, if you take stock that has not been acidified 
on the surface, you will tend to deposit the zirconium too much on the surface 
instead of getting more tanning effect by better penetration. Then if you 
want maximum plumpness, you should neutralize in the retan liquor instead 
of draining off first. 


CHAIRMAN TETREAULT: Apparently my information was wrong. At one 
time we ran a series of experimental tests with zirconium as a retannage in 
which we were evaluating three different formulas, neutralizing to three dif- 
ferent pHs and using three different fatliquors. We had no increase in 
plumpness in relation to the pH. Rather, we found the individual formula 





seemed to control the plumpness more than the pH. But I believe now, from 
what you say, that we neglected to get our pH low enough in the interior of 
the skin. 


N. Ciirrorp Benrup (S. B. Foot Tanning Co.): Would you increase 
the total oil content to get the same mellowness as with chrome retan? 


Dr. SOMERVILLE: We generally find the percentage of oil has to be in- 
creased by perhaps 4 to 10% if we want to get adequate mellowness. You 
have a more heavily loaded fiber near the surface, and in order to get com- 
parable mellowness you should increase the percentage of oil. 


RaymMonpD Hauck (Armour & Co.): Has there been any work done using 
unhaired hides from an enzyme system, which | understand cause a more 
tinny final product in chrome tanning? Do you think the zirconium retan 
would help give a mellowness and fullness that you would not get in the 
chrome system? 


Dr. SoMERVILLE: We have no experience with that type of hide, prepared 
in that way. But | would not think the zirconium would overcome defects 
that go back to the beamhouse. It might help a little bit, but I doubt if it 
would overcome them. I think they are due to a much more fundamental 
characteristic of the skin as it comes to be tanned. 


Mr. SHEPARD: What is the difficulty with zirconium-tanned leather? 


Dr. SoMERVILLE: I would not say we have undue difficulty, though we 
have to make modifications. In the early days we had more difficulty be- 
cause we did not realize all the factors that were involved. If we insure better 
penetration of the zirconium by proper acidification at the start, or as Mr. 
Stein mentioned yesterday, by possibly using a little hydroxy acid ahead 
of the zirconium, we can get more uniform distribution of the zirconium and 
a greater ease of penetration of fatliquor. I don’t think we should leave the 
impression that it is difficult to make the adjustment necessary because of 
the heavier loading of fibers. 


Mr. SHEPARD: You mentioned yesterday that the zirconium acted some- 
what in the way that a vegetable-tanned leather did. Vegetable leather is 
susceptible to fatliquor. Is there some chemical effect of the fatliquor on 
zirconium that is different from the reception of fatliquor on vegetable? Is 
there a chemical relationship there? 


Dr. Somervit_e: | think there is an important relationship. As pointed 


out yesterday, this does not apply to the retannage of chrome where you have 
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a small percentage of zirconium. But in a straight zirconium tannage, if 
| may go back to that for a minute, we were pointing out yesterday that we 
have degrees of tannage that are comparable to those of vegetable tans. That 
does not mean that we have the same type of tannage. We have the same 
percentage of material on a hide-substance basis, but it is in a very different 
form, and it is very different in its behavior in fatliquoring. In the case of 
vegetable tannage the fibers are dry and more receptive to oil. In the case 
of zirconium, as we pointed out yesterday in the extreme tannage case, we 
have a very high concentration of zirconium on the surface where your oil 
normally is picked up. 


Mr. SHEPARD: Is that because the charge of zirconium and the oil are 
different? What is the reason that the oil will not work with the zirconium 
easily? Is it just plain plugging of leather so that the oil will not penetrate? 


Dr. SomeRVILLE: I think the so-called plugging factor is certainly impor- 
tant, but it is mainly due to a different type of chemical compound on the 
surface of the leather in the two cases. 


Trrus Weaver (Ohio Leather Co.): Do you have to make any change in 
the dye bath to achieve proper coloring with your zirconium retannage? 


Dr. SomERVILLE: We have had mixed evidence on that. Some people 
have said that you cannot color zirconium leather. Well, in the case of 
chrome retanned with a small percentage of zirconium there is no difficulty. 
There may be a modification of the formula necessary, but in many cases 
we have had evidence that the tanners can go right ahead and use the same 
color formula as on the regular chrome or chrome-retanned leather. There 
are normally minor modifications necessary, but no major modifications. 
That is, unless some of the dye house people can give evidence otherwise. 


Mr. Witson: Five or six years ago in the zirconium retannage of chrome- 
tanned leather or white leather there was a yellowing problem, especially 
with the Lake Winnebago water. It seems to me that at the time there was 
a question of an impurity. Can you tell us a little bit about that and what 
has been done? I understand that it is no longer a problem. What is the 
history of the yellowing problem? 


Dr. Somervitte: This, as I recall, was a factor that was peculiar to 
Rueping. At that time they were using lake water. I think it was before 
your day at Rueping, Dave. They were using lake water in the washing of 
the experimental skins that we ran, and even on chrome leather there was a 
decided yellowing or dulling of the color of the chrome. And on the zir- 





conium—a straight zirconium and not zirconium retannage—the organic 
component of the water certainly yellowed up the zirconium leather. The 
solution to the problem at that time was to change to city water. It was 
an organic component in the water that was reacting with the zirconium 
tannage. It did react also with the chrome, but the color was not so pro- 
nounced because you had the blue to kill the yellow. 


Mr. Witson: It was not just algae. It must have been a chemical—a 
development of color through some component of the water. 


Dr. SomERVILLE: I| was not thinking of algae so much as cedar water—a 
mild tannin. I know the color disappeared when we used the city water 
instead of the lake water. 


Dr. Frank W. PANneptinto (William Amer Co.): How does zirconium affect 
grain strength and stitch tear? 


Dr. SoMERVILLE: We have not done much work on that, but in general 
it does not affect them adversely. 


Davin W. Crooka.t (Atlas Refinery, Inc.): Has there been any work 
done in putting the oil in with the zirconium during the tannage? 


Dr. SomERVILLE: I don’t believe any of our customers are doing that to- 
day. It may have been tried experimentally, but there is no clear-cut evi- 


dence on it, particularly in the zirconium retan. The question of fatliquoring 


a zirconium retan of chrome leather where you have a small percentage—-3 
to 5©,—is not a very critical one. In fatliquoring straight zirconium tannage 
you may have a more difficult proposition. In that case, in some instances, 
there have been small tests run with so-called solvent oils. 1 don’t know what 


the status of that is on a commercial scale at this time. 


Mr. Crookatit: Have you had any experience with sequestering agents 
or water softeners during the tannage? 


Dr. SOMERVILLE: No. 


Mr. Herman: Dr. Somerville, you mentioned the addition of citric acid. 
Was that in a straight white tannage? 


Dr. SOMERVILLE: Yes. 


Mr. HERMAN: Would it have any effect on distribution of zirconium as a 
retannage? 
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Dr. SoMERVILLE: Yes. You would have to relate the percentage, though, 
to the amount of zirconium you were putting on. In the straight white tan- 
nage we were using 1% of citric for the equivalent of 8% of Zr.O;. That fig- 
ures out 1/12 of a mole of hydroxy acid to one mole of ZrO,. If you are cut- 
ting back your percentage of zirconium retan on chrome to 1% of ZrQO., then 
you would certainly need to use a small amount of citric; otherwise you 
might be using too much. The point is that with any hydroxy acid you have 
to be careful how much you give. If you give a large excess, you can stop 
your tanning effect. It should be adjusted for the particular case in mind. 


Mr. SHEPARD: Has there been work done on retanning of vegetable leather 
with zirconium? 


Dr. SomMERVILLE: There have been some cases where it has been used. We 
have some experiments on that in progress in different tanneries at the mo- 
ment. The place where it has found its most immediate application as a re- 
tan has been on upholstery leather, where a small percentage is given just 
before fatliquoring, or in some cases after fatliquoring, to vegetable-tanned 
leather which is to be finished in whites or pastels. After a while sometimes 
the vegetable tan starts to creep through the finish, and you get discoloration 
of the surface. We found a very definite effect in that a small percentage of 
zirconium given in that way does cut down the extent of that discoloration. 


Mr. SHEPARD: Would the application of zirconium be the same as on 
chrome? 


Dr. SoMERVILLE: Yes, but in this case it is not necessary to acidify. This 
is a little out of the field of discussion for this morning. 


CHAIRMAN TETREAULT: Don’t you think that zirconium acts more as a 
striker than an actual retan in this case? 


Dr. SoMERVILLE: Yes, because it precipitates free vegetable tans. 

Ernest H. Sremn (Whitehall Leather Co.): In answer to the question of 
surface-active agents, we found a much better result in zirconium retan by 
using an emulsifier beforehand. We use an emulsifier with a solvent ahead of 
the zirconium retanning, and then go on with the zirconium retanning. 


Dr. SoMERVILLE: That is interesting. I was not aware of that. 


Dr. Turtey: I would like to recall something that was done during war- 


time which [| think is rather important in giving a picture of the nature of 


chrome tannage. We prepared in the laboratory tannages with zero chrome, 
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and up to 100%, zirconium—all the way up and also the reverse from 100° 
chrome down to zero chromium. They were finished in Barrett and some 
other companies, and they were exhibited throughout the West. 

An interesting observation is this: For practical purposes those leathers 
were just about the same. It seems to me that in considering retanning you 
could consider it just on that basis: if you have very little chrome, then there 
would be higher zirconium, or at least 50-50. You have to relate it to the 
over-all tanning effect and then take care of the slight differences that are 
brought about. 


CHAIRMAN TETREAULT: Does this filling, or loading, that occurs in the 
zirconium retanning act as a deterrent to the application of resins that might 


be applied later on, after retannage with zirconium? 


Dr. SomerviL_e: I have never experienced any difficulty of this type. 


The most successful leathers have been those given a vegetable retan on top 


of the zirconium. The ones that have been on the market the longest time 
have been of that character. 


CHAIRMAN TETREAULT: We observed on one occasion something that 
puzzled us very much: We had run a straight zirconium tannage on a piece 
of leather, followed with a phenolic syntan. The pH of the leather prior to 
fatliquoring was 4 to 4.2. We applied a commercial sulfonated oil with a pH 
of 5 or 5.7. At the end of the fatliquoring run we were surprised to find that 
the pH in the liquor bath was down to about 3.5. Where did we get all the 
acid? 


Dr. SoMERVILLE: Well, when you fatliquor zirconium leather which has 
not been neutralized well, you will actually displace some sulfuric acid from 
the basic zirconium sulfate combined with the leather. Normally this is 
taken care of in washing and you do not have any difficulty from it. But if 
your initial pH at the start of fatliquoring is too low, you can actually lower 
the surface pH due to the presence of this sulfuric acid. 

CHAIRMAN TETREAULT: But where we used the 11% to 2° of sodium ace- 
tate followed by bicarbonate, it was a little surprising to us. We knew the 
pH in the center of the leather was well up, and we were looking for a good 
pH distribution in the leather. 


Dr. SoMERVILLE: I am surprised that you had that effect, but it can hap- 
pen in some cases. 


CHAIRMAN TeTREAULT: Is there further discussion on the question of 
zirconium? 
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Guy Moserc (Howes Leather Co.): At Northwestern we attempted to 
make white leather with zirconium some years ago. Do you think the same 
problem existed there, where we used Lake Superior water, as in Rueping? 
We ended up with the same yellowing. 


Dr. SoMERVILLE: I don’t know about Lake Superior water. The yellowing 
may not necessarily be due to organic impurity in the water. In the case of 
Rueping, I think it was. You can in some cases get yellowing from the presence 
of iron in the water, iron which is picked up on the surface of the zirconium 
leather. If you neutralize zirconium-tanned leather—straight zirconium 
rather than chrome-retanned—the iron gets on the surface. This can be taken 
care of by oxalic acid. 

If you have yellowing, it can come from various sources. In the case of 
Rueping, it was from the water. They cleared it up by changing the supply 
of water. In the case of iron, you can take care of it by use of sodium oxalate 
or oxalic acid at the end. It depends on what causes the yellowing. Sometimes 
the fatliquor is too much on the surface, and to get a good color you should 
modify your fatliquoring procedure. If you have a pure white base, any 
trace of yellow shows up badly. If you have a chrome base with zirconium 
retan on top, you have the blue of the chrome to kill some of the yellow from 
these various causes. But in a straight zirconium tannage you have nothing 
to kill the color, and it stays there until you do something about it. 


Mr. Moserc: We have done it both ways. 
Dr. SomerviL_e: And in chrome retan you still get the yellowing? 
Mr. Moserc: We had yellowing both ways. 


Dr. SoMERVILLE: I would not know then, without the exact conditions 
being defined. 


CHAIRMAN TETREAULT: Sometimes the conditions under which the chrome 
retan or the zirconium tanning is done provides opportunity for leaching of 


materials with which the drum has become impregnated from years of use. 


Dr. SomERVILLE: That could be, yes. 

EK. H. Worre (General Aniline & Film Corp.): Couldn’t you overcome 
the yellowing effect where iron is present by putting in an iron-sequestering 
agent? 


Dr. SomERvitLE: That is done commercially in some cases. 
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Mr. Worre: It does not affect the tannage? 
Dr. SOMERVILLE: No. 
Dr. Turvey: If it is picked up! If you get the iron precipitate in such a 


form that it will not be picked up, then you have to watch out for the seques- 
tering idea. 


Mr. Herman: I have a question for Dr. Somerville. This is not primarily 


a retanning problem. It again goes back to the full zirconium tannage. Some 
years ago we were attempting to make a white flesh finish or a white suede, 
and we did not know about the addition of citric acid. The experience we 
had was that when we tried to buff this leather on the flesh side, regardless of 
what grit abrasive we used, we got a real nice polished surface. It was not a 
greasy surface. Would you say that was due to the pile-up of zirconium on the 
surface due to improper distribution? 


Dr. SOMERVILLE: I would think so. 


Mr. Herman: And that the citric acid application would correct a situa- 
tion like that? 


Dr. SoMERVILLE: It would certainly help. 


CHAIRMAN TETREAULT: Are there further questions? If not, we will move 
on to the resin segment of the program, and Frank Edmonds will discuss the 
application of resins as retans to chrome leather. 


RESIN RETANNAGE 


FRANK Epmonps: The amino resin tanning agents are manufactured from 
chemical compounds containing one or more amino, 1.e., NH, groups in the 
molecule. Hence the name amino. Under rigidly controlled conditions with 
respect to time, temperature, concentration, and pH these compounds react 
with formaldehyde to form new materials that are capable of further poty- 
merization when they come in contact with the leather in the retanning 
operation. 

By altering the ratio of formaldehyde to amino compound or by changing 
one or more of the aforementioned conditions under which the condensation 
takes place, it is possible to produce an extremely large number of products 
that fall into the resin category. Not all these condensation products are, 
however, suitable for use in leather processing, and therefore careful screening 


is necessary before any one of these may be introduced to the trade. 
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The synthetic amino tanning resins that have been proved to be the most 
useful to the leather industry to date are manufactured from melamine, urea, 
dicyandiamide, and guanidine. Although their chemical structures vary con- 
siderably, they have a number of common properties. For example, they are 
supplied in either the monomeric or partially polymerized state, and under 
the slightly acidic conditions normal to chrome leather are capable of further 
polymerization in the retanning process. They are not readily removed from 


the leather by washing, provided sufficient time has been allowed for absorp- 


tion and development of the polymer. They are incompatible with vegetable 
extracts and will precipitate when mixed with these materials. Generally, 
they will precipitate with phenolic syntans and acid naphthalene syntans, 
although there are some that show a much greater degree of stability with 
these products than others. However, all the resins appear to be compatible 
with neutral naphthalene syntans, and many of them are actually dependent 
upon the neutral naphthalene syntan for solubility or dispersability. Gen- 
erally their filling powers are excellent, particularly for the more open-textured 
areas of the skin. However, the filling power is dependent to a large extent 
upon the nature of the amino compound used in the manufacture. Most of 
the resins exert a tightening action upon the grain that is especially difficult 
to obtain, particularly where large amounts of vegetable extract are employed 
in the retanning operation. Although they are higher in price than the natural 
vegetable extracts, this differential is greatly reduced in the application due to 
a much smaller amount being required to obtain the desired effect. 


Comparison of melamine- and urea-type resin retanning agents. 
\lthough the melamine and urea resins differ in chemical structure, in many 
instances their effects upon the properties of the resultant leather are quite 
similar. However, on some leathers the melamine agents have produced su- 
perior results to the ureas, while on others the reverse holds true. Just why 
this is so still remains very much of a mystery, but when we consider the com- 
plex nature of the reactions involved in unhairing, bating, pickling, and tan- 
ning and the tremendous variations among these processes themselves, it is 
not so difficult to understand why one type resin may show a preferential re- 
sult to the other. This of course holds true with other retanning agents such 
as the natural extracts. One tanner may obtain the desired result with a cer- 
tain extract blend, whereas his neighbor cannot approximate a good leather 
with the same materials. 

Melamine resins possess the greater plumping and filling value. Urea resins 
generally exhibit approximately half the plumping value of the melamine- 
base materials. The grain-tightening effect appears to be similar. 

In regard to color, particularly in the case of chrome white leather, the 
ureas generally produce a slightly better color. For this reason it is sometimes 
preferable to use a combination of urea and melamine resins in processing 





such leathers. The melamine resins suitable for retanning leather are general- 
ly used in the monomeric or water-soluble form, whereas some ureas, but not 
necessarily all, produce better results if applied in the partially polymerized 
state. These resins are the ones that require a dispersing agent. The neces- 
sity of having to use a dispersant may appear disadvantageous, but actually 
this same property makes it possible to disperse the resin in the fatliquor, 
thereby making for a simplified method of application. Also this fatliquor 
addition of resin makes it feasible to use a urea resin in conjunction with vege- 
table extracts in the retan process. So far we have had little success in em- 
ploying melamine resins in this manner, and on frequent occasions when at- 
tempts have been made to use melamine resins in conjunction with natural 
extracts or phenolic syntans the results have not been too favorable. The 
fatliquor dispersion has made it possible to employ phenolic syntans and 
resins in the same formulation for chrome white and colored leathers to in- 
crease fullness, improve the break, and still maintain a low over-all production 
cost. 


When it is desirable to provide some vegetable-like character to the chrome 
leather and further to increase fullness, combinations of lignosulfonate and 
resins have proved to be of considerable interest. As you know, lignosulfon- 
ates, if used alone, do not produce any great degree of fullness in the resulting 
leather. However, by using a resin with the lignofulfonate this effect is great- 
ly increased and becomes comparable to that obtained when natural extracts 
are employed as retanning agents. The melamine resins appear to be com- 
patible with most of the lignosulfonates, provided the pH value of the mixture 
is not too low, whereas some of the urea resins are precipitated by calcium 
salts of the lignosulfonic acids. 


In regard to the pH range at which the resin retanning is conducted, it has 
been our experience that a deeper penetration of both these resin types is 


effected when the leather is neutralized. Generally, the melamine resins pene- 


trate well when the pH value is between 4.2 and 5.0. This range is satisfactory 
for those ureas that require a dispersant, although on some leathers a slightly 
higher pH of 4.7 to 5.5 has been found preferable. These pH figures do not 
necessarily mean that the leather has to be neutralized to these values through- 
out the cross section, but only that the surfaces of the leather, at least, should 
lie within this range. 


The concentration at which the retanning operation is conducted is of 
some importance. A ratio of 80 to 125 lb. of water per 100 lb. of stock, when 
3 to 5°) resin is to be employed, is recommended. Too long a float may slow 
up the absorption, and too short a float may cause some drum draw in the 
leather or, in extreme cases, an uneven distribution of the resin. 


Temperatures employed in the operation will vary considerably, but gen- 
erally a range of 100°F. to 140°F. appears to be the most favorable. 
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The higher end of this range, however, is recommended when greater 
depth of penetration is desired, particularly when larger amounts of resin are 
to be employed. 

In regard to a comparison of initial cost, the ureas are lower than the 
melamines. However, in certain instances where maximum filling of the 
leather is required, it is actually cheaper to use the expensive resin. There- 
fore, a comparison of this nature is not a fair one, since many factors are in- 
volved and each of the resins must be judged on the basis of what result is 
desired and how the resin is to be employed. 


Application of melamine resins.—The melamine resins suitable for 
use in leather processing, as was mentioned previously, are supplied as low- 
molecular-weight products, which indicates that they are more or less in the 
monomeric form. To produce polymerization all that is necessary is a small 
amount of acid, and this is always present in chrome leather. Since these 
resins will also precipitate with sulfuric acid through a salt formation, it is 
therefore desirable that excess sulfuric acid be removed from the leather prior 
to resin treatment. Although the precipitation does not appear to prevent the 
polymerization from taking place, it can cause too high a fixation of resin 
solids in the grain area, and for certain applications, particularly on skins 
where the fibers are closely knit, this deposition in the exterior surfaces can 
create problems in subsequent processing. Therefore, neutralization of the 
leather is suggested for most of these resins. However, this neutralization, 
as we all know, does not remove all the acid from the leather, and sufhcient 
quantities will remain to permit proper polymerization. In regard to the 
actual neutralizing agent, it is preferable to use one that penetrates the leather 
uniformly, such as sodium acetate or formate, ammonium bicarbonate, etc., 


so that there will not be a very high surface pH and a low pH immediately 


adjoining this section. For chrome white leathers the neutralizing is not too 
essential unless the leather is strongly acidic. However, when additional 
tanning materials, such as lignosulfonates, are to be used in the retan, it 1s 
essential that the maximum depth of penetration of the resin be attained or 
else there may be a build-up of solids in the grain layer, thereby causing a 
“sugary” break in the finished leather. 

In combination with lignosulfonates certain resins appear to react more 
favorably when applied prior to the lignosulfonate, whereas others produce 
the better result if applied as an aftertreatment. 

The formulations that have been evolved for use in manufacturing leather 
will differ considerably from one tannery to another. This is, of course, due 
to the variation in treatments the leather has received prior to, and even in, 
the tanning operations. This makes it rather difficult to standardize any 
formulations for resin retannage. However, the necessity of using the trial- 
and error method exists for many of the other materials whether they be 
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extracts, dyes, syntans, or oils, and this is appreciated by the industry as a 


Ww hole. 


Chrome white leathers.—One of the principal uses for melamine resins 
is in the manufacture of chrome white leathers. For the necessary “‘bleach- 
ing’, neutral naphthalene syntan is used prior to the addition of the resin. 
Acid-type naphthalene syntans are not recommended in this process, par- 
ticularly if they are to be added ahead of the resin, as they will precipitate 
the resin prior to its absorption by the leather. 


\ more or less typical formulation is as follows: 


After the leather is split and shaved, it is weighed before being loaded 
into the retan drums. It is then washed for 10 minutes at 120°-125° F. and 
drained. Then 100°% water at 120°-125° F. containing 3°) neutral naph- 
thalene syntan and 1!% g/100 lb. leather of compensating dye are added, 
and the leather is milled in the solution for 5 to 10 minutes. Three percent 
melamine resin, dry, or dissolved in 120° F. water, is added, and milling is 
continued for 30 minutes longer. Then an additional 0.5°% neutral syntan 
is added, and milling is continued for 15 minutes. If the pH of the solution 
is +.5 or higher, 0.257, formic acid is added and milled for 10 minutes so that 
the pH of the solution will be lowered to the range 4.0 to 4.4. 

After the stock is drained and washed 10 minutes at the desired fatliquor- 
ing temperature, it is drained to a low float, and the necessary amounts of 
pigment are added and milled for 10 minutes prior to the addition of the 
fatliquor emulsion. After fatliquoring, the stock is piled or horsed overnight 
and then set and paste-dried. 

Should the pH of the split shaved leather be too low, that is, where the 
neutralizing in the tanning operation has not been carried beyond the range 
3.0 to 3.3, it may be advantageous to neutralize further in the retanning. 
For this purpose a mild alkali such as sodium acetate is recommended, but 
it should not be applied at the higher temperatures. Therefore, when it is 
necessary to neutralize, the leather should be washed at 100° F., and after 
it is neutralized, it is then in order to wash again at the higher temperatures 
recommended for the resin retan. 


Natural back or colored leathers.—-When it is desirable to employ a 
resin in conjunction with lignosulfonate or when the leather is to be colored 
to full shades, there are several points worthy of consideration. Whether 
the lignosulfonate should be added before or after the resin will depend upon 
the nature of the resin itself. When dye stuffs are to be included in the 
operation, if penetration of the dyes is desired, these should be added before 
the resin. Where surface dyeing only is desired, then the coloring matter 
should follow the resin. Since the melamine resins prevent penetration of 
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the dye and since they also have a fulling effect upon some dyes, it may be 


necessary to reduce the amount of dye to some extent, otherwise the re- 
sulting shades may be too dark. 

\ typical example of resin-lignosulfonate retannage is as follows: 

The split, shaved leather, after being weighed, is loaded into the drum. 
After washing for 10 minutes at 100° F. the leather is neutralized with 0.75 
to 1°% of a mild alkali, added in two feeds, and milling is continued for 30 
to 45 minutes. The stock is then washed for 10 minutes at 120° F. and 
drained. 

At a temperature of 120° F., 100°, to 125° water, 5°) dry-type ligno- 
sulfonate, and 1/8 of 1°7 dye, such as Fast Light Orange 2G, are added and 
milled for 30 minutes. Then 3°; to 5°7% melamine resin, dissolved in 15% 
to 20°; water at 120° F. is added, and milling is continued for 30 to 45 min- 
utes. After the stock is washed for 5 to 10 minutes at fatliquoring tem- 
peratures, the fatliquor emulsion is added and milled for 30 minutes. Again 
the stock should be piled or horsed up overnight before setting and paste- 
drying. 


Applications for urea resins.—-Where the urea resins are used, much 
the same type formulation is employed for certain members of this branch 
of the resin family. However, the partially polymerized types can either 
be applied in a process step preceding the fatliquor or added in the fatliquor 
emulsion. These resins, as indicated previously, require a dispersing agent 
for best results. 


Chrome white leathers.—-For example, in chrome white leather manu- 
facture, a typical formulation would be as follows: 

After the stock is suitably washed at 100° F. for say 10 minutes, it is 
drained to a float of approximately 100°; water (by weight). Then 2 to 3% 
neutral naphthalene syntan plus 1! g/100 lb. leather of compensating dye 
are added and milled for 30 minutes. The leather is then washed 10 minutes 
at 120°-130° F. and drained. After the addition of the desired amount of 
pigment and a short milling period, the fatliquor emulsion is prepared by 
mixing the oils and emulsifying these at 140° F. Then 0.75 to 1°; neutral 
naphthalene syntan is dissolved in the oil emulsion. Then 2! to 3°% urea 


( 


resin is added to the emulsion and stirred in until thoroughly dispersed. The 
emulsion is added to the drum and milled for 30 minutes. After piling or 
horsing up overnight the leather is set and paste- or toggle-dried. 

For some leathers when improved bleaching is desired or when some addi- 
tional fullness is required, the combination of naphthalene and_ phenolic 
syntans and resin is suggested. It should be emphasized that the fatliquor 
dispersion of the resin may be employed to advantage tn such a formula, 
particularly where additional fullness and tightness are desired in the leather. 
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The other point I wish to mention is in regard to the extent the resin fills 


the leather. To make a comparison, if such is possible, one part melamine 


resin will produce about the same degree of fullness as 4 to 6° natural vege- 
table extract, depending, of course, to a large extent on the nature of the 
extract. The urea resins, as mentioned previously, produce approximately 
half the filling of the melamines. Certain combinations of urea and mela- 
mine, however, do not necessarily follow this order, and indications are that 
the value presented for melamine is closely approached by the blend. 

In conclusion it should be pointed out that while the data presented are 
pertinent to the retan process for shoe upper leathers manufactured from 
cowhide, it should not be implied that these materials are unsuitable for proc- 
essing leathers from other sources, such as sheepskin or kidskin. 

I trust that this discussion will have given you some ideas of the properties 
and inherent values of these most interesting products. Also, I hope that 
you will all have the opportunity in the near future to make your own tests 
and to evaluate further as many of these materials as possible. 

I also wish to thank my employers, the American Cyanamid Company, 
for their permission to participate in this program. 


CHAIRMAN TETREAULT: Now we are ready for the questions and discussion 
on this subject. 


Mr. Wotre: What type of neutral syntan—sodium or ammonium salt 
did you find the best? 


Mr. Epmonps: I would say particularly for white leather that the sodium 
salt would be better. We have found that the ammonium salts tend to 
yellow a little more than the sodium salt. 


Mr. Worre: Another question: What about the other resins compared 
to the ones you have covered? 


Mr. Epmonps: Mr. Stellmach has had experience with those, and I would 
be happy if he would make comments on that. 


(Mr. Stellmach did not respond.) 

Mr. Wore: What about the molecular size of these resins? 

Mr. Epmonps: The molecular size of the dicyandiamide resins is between 
that of the melamine resins and the urea resins. We think the melamine 
resins are larger. 


Mr. Worre: And what about plumping? 
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Mr. Epmonps: The melamine resins produce about twice that of the 
urea resins, and the dicyandiamide resins fall in between. 


Dr. Ropert Stupsincs (Lehigh University): I would like to ask if there 
is any method, whether it be a dye indicator method or an analytical method, 
for determining the degree of penetration of the various resin-type retannages. 
This is of interest primarily in a study of the conditions that produce the 
most uniform, or at least a more uniform, distribution of these materials. 
Do you know of any such method or methods? 


Mr. Epmonps: I don’t think there is a very good one. You can analyze 
the leather for nitrogen content, but it is a long process, and by the time 
you get the analysis completed the leather is probably in the finished state. 

There are certain dyes that do react with these resins, but since you are 
using a combination of resin and syntan, syntans have an adverse reaction 
on the effect of the dye. So we have not been able to prove anything with 
that. 


Dr. SrusBinGs: I recall a symposium concerned with this subject some time 
back, in which some statements were made about the degree of penetration 
of these materials under certain conditions of acid or adjustment of pH, or the 
presence or absence of syntans, and so on. I just wanted to find out if any 
of this information is realistic in terms of penetration or whether it is simply 
the observation of the man performing the test that, apparently, it seems to 
goin. I think we ought to restrict ourselves, if we are talking about take-up, 
to a simple statement that it is picked up more readily by the leather, rather 
than that it has penetrated further into the leather, unless there is real in- 
formation on this. 


Mr. Epmonps: We have a very rough method of testing the spent solu- 
tion of the resin liquor, whereby the solution is treated with about 3 to 5% 
concentration of acid naphthalene syntan and you can actually measure the 
amount of precipitate that occurs thereby. In other words, if you are starting 
a process, you can take the resin bath and periodically, every ten minutes, 
say, take a sample and add the acid naphthalene syntan solution. In this 
case you will get a precipitate, and you will note as the process continues that 


the amount of precipitate becomes less and less. I have never seen, in any 


of my experience, a complete 100°, take-up; there is always a certain amount 
of residue left in the solution. It is a very empirical thing and not very 
accurate, but that is the best we have at the present time. 


Dr. Stussincs: I would agree completely. You can measure the take-up 
fairly readily. We have done a little work using the nitrogen technique you 


are referring to, where we tried to use the ratio of formaldehyde to total 
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nitrogen, based on the knowledge of how muck of the material was put on, 


and the nitrogen ratio in the collagen. But in the materials we have examined 
we have never found any realistic penetration of amino resin. We have not 
checked many, and this is a very preliminary type of thing. But I would like 
to see some realistic data about penetration of these materials in the same 
way that Dr. Somerville presented data to us yesterday in connection with 
zirconium, or the way we have seen it before in terms of chrome. I think a 
method is needed in terms of finding out where that material is in the leather, 
and this would aid us all in a much fuller understanding of how best to use 
these materials. 


Mr. Epmonps: I certainly agree with you, Bob, and it should be worked 
on right away. 


Mr. SHEPARD: From a practical tanning point of view, where the tanner is 
looking at the leather out of the drum, can you check the penetration by 
difference in color from the bleaching effect you have with these resins? 


Mr. Epmonps: Actually you do get a certain color-lightening effect from 
resin, itself. Taking a piece of leather and examining a cross section would 
give you a rough idea of how far it has gone in. It has been our experience 
that most of the resin does not penetrate much below the grain surface. 
There seems to be a barrier there which prevents the resin from going in; 
whether it is due to the nature of the skin or whether it is due to the fact that 
the resin has increased in size and does not penetrate that section further, 
we have not as yet determined. 


Mr. SHEPARD: Is it the acid in the chrome itself that prevents it from 
penetrating further? If it were fully neutralized all the way through, would 
we be able to get this resin to go through the leather? 

Mr. Epmonps: Yes, we have conducted tanning experiments using raw 
skin on that basis, and you can get complete penetration of the resin through 


raw skin and then polymerize the resin by the addition of acid. 


Mr. SHEPARD: You are retanning with a resin, but the acid in the chrome 
itself is being liberated. Will that precipitate the resin? 


Mr. Epmonps: Yes. 
CHAIRMAN TETREAULT: Isn’t that one reason for the neutral syntan? 


Mr. Epmonps: Yes. 





CHAIRMAN TETREAULT: Am I right in believing that these resins do not 
generally work very well on splits, and if so, isn’t that an indication that 
there is something inherent about the grain of the skin, that it retains the 
polymer in some fashion that affects the plumping? 


Mr. Epmonps: Somebody told me once that when you are given a question 
like that you say, “That is a good question. What is the next one?” 

Actually, Herb is right. On splits we have not had much success in in- 
creasing the fullness with resin alone. With a combination of resin and lig- 
nosulfonate, yes, because you do apparently get some increase in tanning 
value from the combination of the two materials. It is quite likely, as Herb 
mentioned, that the nature of the skin, the corium section, does not permit 
the resin to penetrate. 


Mr. SHEPARD: You are discussing cowhides? 
Mr. EpmMonps: Yes. 


Mr. SuHerarp: I have done some work with sheepskins using dicyandi- 
amide resins, and we find we are able to penetrate to what | would consider, 
from the practical point of view, a complete penetration. The reason I say 
this is that if we follow with a vegetable tan on top, if we do not have com- 
plete penetration of the dicy resin, we will not have complete penetration of 
the vegetable. It will stop at a definite line. But under the same conditions 
of control without the dicy resin, and with the same set of conditions of 
retanning with vegetable, you are able to penetrate very easily. 


Mr. EpmMonps: Yes, I think that would be true, of course. As I mentioned, 
these products are incompatible with vegetable extracts and will precipitate 
in the presence of each other. I can see where you would, by not having com- 
plete penetration of the resin, prevent the extract from going through any 
further. 


Dr. Lottar: I would like to direct a question to Mr. Shepard with refer- 
ence to the use of dicy resin on the sheepskin. Was there any evidence of the 
selective filling of the dicy resin in the spongy area of the sheepskin, in which 
double hiding on occasion may occur? 


Mr. SHEPARD: It is considerably improved with a resin retannage. 


Dr. Turtey: Since these products have been promoted as tanning ma- 


terials, since we have been told by Mr. Edmonds that we can make leather 
with them, and since we have been told that product C is more plump than 
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product A, for example, | would like to ask a question about the degree of 
tannage necessary in order to be effective with urea resins, and dicy resins, 
and the melamine resins. In that way we can get a better picture of the 
tanning action. 


Mr. Epmonps: I don’t know that I feel quite qualified to answer as to the 
degree of tannage. 


Dr. Turtey: There is a very common and basic method for evaluating 
the value of a tanning agent. 


Mr. Epmonps: | understand what you mean. Of course, it is not like 
using a vegetable extract where, the more you use, the more take-up you get. 
There is apparently a limit to the amount of resin that will be taken up by 
the leather itself. And the degree of tannage, | would say, from the resin 
tannage alone is rather low. Of course, if you measure by shrinkage tem- 
perature, you can get 85° C. with the resin itself, using 10°; resin of the 
melamine types. So far a very low degree of tannage has been obtained with 
the urea resins. It is probably due to the chemical nature of the urea resins. 
The fact that these contain less formaldehyde and tend to break down more 
quickly under the influence of heat than do the melamines may be responsible 
for their inferior tanning effects. Does that help you? 


Dr. Turtey: Well, it only helps me in the feeling that resin as a tanning 
agent is not a tanning agent. 


Mr. Epmonps: By themselves we hesitate to recommend a resin as a 
complete tanning agent. The leather, generally speaking, is not of the very 
best quality. When you want to use a resin as a tanning agent, it is much 
better to use it in conjunction with a material such as chrome or alum or 
zirconium. 


Dr. Stern: I would like to ask Dr. Somerville if he has any experience 
with resin retan or zirconium? 


Dr. SoMERVILLE: I don’t think we have used these in conjunction. We 
consider that we get adequate plumping with zirconium and do not need 
the resin. 


S. Panzer (Sandoz [Canada] Ltd.): Referring to the experiment on sheep- 


skins, I would like to ask whether it was done for suede or grain leather? 


Mr. SHeparpD: This particular work has been done on suede leather. 
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Mr. Panzer: How was the dyeing affected by these resins, or was it af- 
fected at all? 


Mr. SHeparpD: The dyeing was considerably improved for the leather 


from flank to flank. 


Mr. Witson: I don’t want to get off this subject if you want to go on with 
it, but I have another type of question to ask. 


CHAIRMAN TETREAULT: Go ahead. 


Mr. Witson: There have been four references in this discussion this morn- 
ing to plumpness. The usual interpretation is thickness as opposed to the 
word “‘fullness”’. 

I am just wondering if there is not some extraneous conversation going on 
here this morning. I think your hide buyers will tell you for the last five 
or six years (talking about cattlehides, now) that hides have been becoming 
thicker and thicker, and particularly in the last ten months. I am a little 
bit surprised that anybody here is thinking about plumpness at all. On the 
contrary, are there any possibilities in the opinion of you manufacturers of 
materials that amino resins might make thinner and stronger leathers out 
of thicker and thicker hides, rather than plump leather from thin hides? 

This discussion has been completely extraneous as far as Rueping is con- 
cerned with regard to plumpness. Fullness might be another question, and 
break, and so forth. Are there any possibilities? Has your company con- 
sidered it, Herb? Or your company, Frank? I am sure you have heard it 
and have had the question asked. 


Mr. Epmonps: It has been our experience, unfortunately, (and I don’t 


like to say this) that resins do not increase the tensile strength. Generally 


they have a weakening effect. But you can compensate for that to a large 
extent by choice of fatliquor. I don’t want to get into the subject of fat- 
liquors because we were asked not to get involved in that. But there must 
be raw oil present in a fatliquor where a resin is used. 

These resins, | would say, you could class as thermo setting. They set 
under the influence of heat. By themselves they will tend to form rather a 
dry and hard material, actually making very firm leather. In the presence 
of raw oil that effect is largely overcome. Whether it is because the resin 
particles are separated by the oil or whether it is because the oil does pene- 
trate beyond the resin surface, which in turn, supposedly, is surrounding each 
hber, we do not know. But we do know definitely that the oil does help that. 

| probably have used the term “plumpness” a little indiscriminately my- 
self. The resins do have a fulling effect as far as the feel of the leather goes. 
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You can take a chrome white leather, retan with a naphthalene syntan, and 
if you take comparable side leather and retan it with naphthalene syntan and 
resin, you will notice a very definite difference in the fullness of the feel of 
that leather. You do get some increase in thickness, too. 


Dr. Turvey: I would like to go along with David Wilson’s question which 
is tremendously important—the most important thing we have heard this 
morning, in my opinon—and it touches on the art of leathermaking. Tra- 
ditionally and historically, and in every other way, there have been types 


of leather where the tanners wanted plumpness and there have been equally 


important types of leather where the tanners did not want plumpness and 
wanted thinness. In this instance, I refer to the glove industry which has 
always wanted thinner and thinner leather, for years. 

They don’t need substance in glove leather. 

There are materials that you have already, Dave, in your own hand to 
make thin leather. There are materials offered by the suppliers. 

As a very broad suggestion, I recall to mind a tannage I introduced some 
years ago to the glove leather industry, and one widely used, where you start 
off with a thin type of tannage—formaldehyde tannage. In glove leather 
you can use nothing else, and you can supplement it with a small amount of 
mineral tan, and you come out with a very thin piece of leather at the same 
time. 

This has nothing to do with the subject, but I am sad when I see the beau- 
tiful heavy hides that used to be used for sole leather now going into the 
side leather industry. 


CHAIRMAN TETREAULT: In relation to Dave’s question on the plumpness 
of the current cowhides that are available, do any of the sheepskin or calf- 
skin men have any feeling on this matter of being able to plump skins? It 
would appear to me that there might be certain areas in these portions of our 
industry where they could be advantageously used for the purpose of plumping. 


Mr. SHEPARD: In sheepskins you would not want plumpness but filing. 
And I believe these resins have their place in filling the leather and helping 
out in the flank areas. 

[ would like to ask Dave Wilson what he means by thicker hides and 
plumper hides. Do you mean that more dense fiber, or less dense fiber, is 
thicker? 


Mr. Witson: I don’t mean either. I mean thicker in the literal sense 
inches or millimeters or however you want to measure it. The American 
appetite for veal is disappearing, and the hides we have been forced to buy 


for the last four or five years, and particularly in the last ten months, have 
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been too thick for the leather we want to make from them. It is still econom- 
ically right to buy that kind of hide, mind you, and to pay a premium for the 
thinner hide is economically wrong. But I can tell you that Fred Rueping 
Leather Company is making M and MH leather from hides that should be 
split to triple H. 


Mr. SHEPARD: | am not going to discuss that because I am not a side leather 
tanner, but I was interested in the fiber structure. Is it more dense in these 
thicker hides, or is it looser? 


Mr. Witson: I don’t think there is necessarily any difference. It is 
certainly a different hide. There is no doubt about that. The cattlehide 
of today comes from an animal which is fed, for example, in an entirely dif- 
ferent manner than it was 15 or 20 years ago. 

A typical situation now is for a ranch animal in the West or the Southwest 
to be brought to a feeding center in lowa, and fed for a number of months, 
fattened up, and killed. Under these feeding conditions—and mind you, 
meat is the important consideration; hides are not the important con- 
sideration—what happens to hides under these conditions is what I am 
talking about. They are thicker now, and more greasy, as you all know 
all due to the changing patterns in the meat industry, and feeding, and so 
forth. 


Dr. Lottar: There is an additional point which I think we have to take 
into consideration with reference to this economic availability of heavy 
hides for types of leather in which we would not wish to use those hides, and 
that is, that as we split the lighter weights we get a distinctly different ratio 
of grain to corium fiber and its consequent impact on the quality and quan- 
tity of the leather. That is an important thing we must not lose sight of. 


Dr. SrupBinGs: In that same connection, the discussion this morning is 
on retannage. Are there methods of retannage which would tend to keep 
leathers of the nature that are being discussed here—the cattlehide leathers 
at about the same thickness or even less thickness without getting them 
tinny? That seems to be the needed approach today. Are there any materials 
or methods of retannage which can go in this direction. Can filling in the 


flank areas where the hide is loose and yet not plumping the center portions 


of the hide be accomplished without producing a tinny leather? 


Tom Brarr: I think I can answer that, to a limited extent at any rate, in 
going back to retanning with extracts. Extracts can be treated in such a way 
as to reduce their filling and plumping effect. Most of the catechol tannins 
can be treated with bisulfite or other reducing agents, which tend to reduce 
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the particle size of the tannin and make it penetrate faster. But in addi- 
tion, they reduce the plumping effect. The plumping effect is a measure, to 
a large extent at least, of particle size, and you can, taking quebracho for 
instance, and bisulfiting it in the order of 7 to 10°, reduce the thickness of 
the leather. You can do the same thing with wattle—bisulfiting it in order 
of 2 to 4°), you get a definite reduction in the thickness. 

Some of the other natural tannins also reduce the thickness, myrobalans, 
for instance. In a retan or straight vegetable tannage the inclusion of myro- 
balans with quebracho will tend to reduce the thickness. 


Dr. StupBinGcs: Do you mean reduce the thickness as compared to a 
normal vegetable retan or reduce the thickness in comparison to a chrome tan 
alone, or a chrome retan? 


Tom Brarir: | have not actually compared that. But compared to, let 
us say, a conventional chrome-vegetable-retanned leather there is a definite 
reduction if you select the proper extracts and treat them properly. 


Dr. Lottar: What effect does such treatment of the extract have upon 
the break of the leather and upon the grain strength of the leather in com- 
parison to the conventional extracts used for retanning? 


Tom Bratr: In almost every case there will be a tendency toward looseness 
in the use of that type of extract. However, that can be compensated to 
some extent by blending in a firm extract. Of course, you have to be very 
careful with that, because you would tend to reduce the strength with the 
firming extracts. The higher bisulfted extracts seem to be stronger. 


E. Joun KoppaNy (CIDEC, S. A. y I would like to ask Mr. Wilson if thick 
hides have the same fiber structure and if the grain is the same, then what 
is the problem? 


Mr. Witson: The problem is that, as Bob Lollar suggested, the ratio of 
grain to corium is thus higher. Do you see what I mean? The grain, as a 
fraction of the total thickness of the finished leather, is higher under these 
conditions than it was five or six years ago. 


Mr. Koppany: So that is an economic problem? 


Mr. Witson: No, that is a quality problem, There is an economic prob- 


lem involved, too, because the thicker the hide the lower your yield, every- 


thing else being equal. It is both an economic and quality problem. 
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There is a quality problem that presents itself: strength is the thing we 
worry about most. I think the literature is pretty well full of studies which 
indicate that ‘‘splitting down” weakens leather. And it is probably because 
much of the corium is being taken away in relation to the grain. 


Now there are more subtle effects, too—on fullness, for example, and 
on break perhaps, although that is a very subtle one, and we don’t worry 
about that too much. Strength is the big consideration—Miullen grain 
crack, tensile strength, and tongue-tear especially. The corium is the meat 
of strength with regard to tearing, and when you cut away the corium it 
becomes weak. 


Mr. Korrpany: But I think there must be a difference in the fiber structure 
between the two different types of hides you are talking about, if you have 
such a tremendously big difference between these skins. 


Mr. Witson: Corium fiber, of course, is much different than grain fiber 
mat. It is very much different. Grain fiber mat is tightly woven—very 
tightly woven. Corium fiber mat is, relative to the grain, very coarse and 
crude but it has strength. 

Now as to grain layer by itself, | don’t think the strength of grain layer 
means a thing. If one were, for example, in a research study, to split the 
grain off finished leather and study its strength, in relation to lasting in a 
shoe factory, he would be kidding himself. The strength of the ,:rain layer 
is insignificant. The reason for grain ‘“‘weakness” is that it cannot follow the 
bending which takes place in lasting. 

Now, tear strength is related more to corium structure—entirely corium 
structure, actually. 


Dr. Turtey: David, you say your leather now has a higher portion of 
grain layer. To clarify that, we mean the corium minor. Yet is it not a 
fact that these heavier hides coming to you now have a k wer percentage 
of grain layer? That is usually the case, in the raw condition. 


Mr. Witson: No, I don’t think so. 


Dr. Turtey: If you look at it closely, I would not be surprised if you 
find it. The point | am making is this: To maintain the same physical char- 


acteristics of your leather, admitting that unless the situation changes you 


will have a higher proportion of grain to corium left in the finished leather, 
| cannot see any alternative except that you have to change your tanning 
ideas. 
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Mr. Wixson: That is why we need some resin ideas. What have the resin 
people to offer? 


Dr. Turtey: | am suggesting that you do it with chrome. 


Mr. Cuain: To answer the question, so | can walk down both sides of 
the same street, if you would like to try an experiment of tanning with SO, 
chrome of high basicity, you will get the chrome but not the plumping that 
you will get from using a sugar-reduced chrome. You will not get that excess 
plumping which sometimes you want on this side—and now we don’t want 
it. But try that and see if it helps you. 


Dr. BraunscHweEic: I would start the tannage with SO.-reduced chrome. 
In Italy we made upper leather for patent leather, and in patent leather the 
very thin grain layer is important. We pretanned our leather with SO.- 
reduced chrome, with 33% basicity, and then completed the tannage with a 
high-basicity chrome after the grain was pretanned with the SO, liquor. It 
stays very flat and fills out with the glucose-reduced or homemade chrome. 
[t is not a chrome which is purchased. 


Dr. Satamatov: May I make some general notations on the subject? 
We are not tanners of leather, but after listening to a discussion of the art 
of retanning for one hour or two, I am not convinced that you should retan. 


I think there has been so much confusion and extravagant claims on the part 


of those who produce things which are being called or misnamed retanning 
agents that we do not know what is retanning, or why it is done. 

I was going to say this earlier this morning, but I did not dare. Now I am 
beginning to acquire some courage. I think that retanning, when it is done, 
is done for a purpose. And I think all of the retanning operations, when they 
are done, serve probably one particular purpose. And when you begin to 
talk about retan having to do with this thing and that thing and the other 
thing, we just confuse the issues and begin to float in the air. 

Now as far as the purpose of retanning is concerned, | believe that in cer- 
tain cases it is necessary, for instance, to increase the weight. In the past 
it has been necessary every once in a while. In other cases it may be neces- 
sary to fill the grain. Now, the problem of retanning, as I see it, would be to 
begin to work on a material that will bring forth the grain structure without 
doing any harm to the grain particles. That, for the people who make 
retans, is a problem from my point of view. 


Dr. SOMERVILLE: Just a comment on Dave’s question about making 
thinner leather, which is along the line of Dr. Turley’s initial remarks on 


this subject. 
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Some years ago in the glove industry they had a problem to get a thin 
leather with strong grain. It has been solved and the process is still used, 
giving a minimum amount of chrome, 3%, on top of a formaldehyde base. 
In that way you can get a very thin leather and still retain good strength, 
because you have kept as much of the corium as you can along with the 
grain. Then when you subsequently shave down, you have a high proportion 
of the corium retained in that thin shaving of the glove leather. 

Within the last few weeks a similar experiment has been run on side leather, 
and | understand that a very promising result has been obtained. 


CHAIRMAN TETREAULT: Are there further questions? 

EK. Joun Koprany: We have had some experience in resin retanning, and 
we find that we have quite a problem in the finishing of it because it is very 
hygroscopic. I would like to ask for an answer from the floor as to why this 
is so—-why resin-retanned sides are so hygroscopic. 

Mr. EpmMonps: Will you indicate what type of resin you were using? 


Mr. Koppany: The dicy. 


Mr. Epmonps: I don’t feel qualified to answer that one. I do know that 
with the melamines you have less water absorption; in other words, they are 
not hygroscopic. As far as dicy is concerned, I have no indication why that 
should be. 


CHAIRMAN TETREAULT: Would it be, perhaps, that the neutral naphthalene 
syntan that usually accompanies the resin as an auxiliary might be a factor? 


Mr. Epmonps: I don’t think there is too much possibility of that. It 
depends, of course, on the process that is used—whether the dicy resin is 
used with the naphthalene syntan or with lignosulfonate. But I don’t see 
why it should be more hygroscopic. 


CHAIRMAN TeETREAULT: What about fatliquor? 


Mr. Epmonps: The fatliquor might have an effect. Have you checked 
the variation in fatliquors on that? 


Mr. Koppany: Yes. 


Mr. EpmMonps: In our own experience, when a resin-retanned leather has 


been treated with one of the silicones, the water absorption has been very 
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much lower than when no resin was used—in other words, with a straight 
syntan-retanning operation. 


CHAIRMAN TETREAULT: Before we adjourn, perhaps I should come back 
to the point that was raised by Dr. Salamatov. Is there some way to give 
you a better answer, Dr. Salamatov? 


Dr. SALAMATOV: I am talking only in general terms, because I have no 
experience whatsoever with any retanning. It seems to me that tanners will 
do very much better if they work in the direction of reinforcing the grain 
without spoiling the pattern. When you vegetable retan, if you put in a 
little more vegetable than is necessary, you will run into a cracky grain. 
When you put in too much chrome, you run into the problem of cracky 
grain. I don’t know anything about resins, so | am not qualified to say 
whether or not too much resin will break your grain. Probably it will. But 
if work is to be done at all in this respect, it is necessary to begin to move 
in the direction of reinforcing, not weakening, the grain of the leather. 


Tom Brarr: | think there is one item that might be of interest to you and 
that might answer your question to some extent in going back to Mr. Her- 
man’s remarks originally, about concentration of retannage. When the ex- 
tract or chrome or any tanning material is put in the leather in such a way 
that it goes through the grain and into the corium and somewhat cements 
the two layers together, I believe you will tend to strengthen the grain or to 
hold its inherent strength, such as it might be, without detracting from the 
ultimate characteristics of the leather. That is a factor of tightness, too, | 
think. If you can get those two layers processed quickly and uniformly, 
you will hold tightness. 


Mr. Wirson: Andy, I will give you two practical answers. First of all, 
leather for shoes, like that I am holding up here, is vegetable retanned be- 
cause it must be saturated with water before the hand sewing. Incidentally 
that is the only real reason I know of that it is vegetable retanned. A chrome 
leather would not, of course, soak up water fast enough for the shoe manu- 
facturer. That is one reason for vegetable retanning. 


The only real basic reason I can think of for chrome retanning is as a 
safeguarding process to cure some of the ills that happened in the base tan- 
nage—for example, a heavy head on a cattlehide might have a raw spot on it 
if you blue split. Chrome retanning will do a little bit of tanning on the raw 
spot, whereas, had it not been done, the raw spot from the heavy thick head 
would have probably ended up as a hard spot. 


Mr. SALaAMATov: Then why not make straight chrome leather? 
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Mr. Wison: I doubt if shoemakers in the State of Maine who make hand- 
sewn loafers would put up very long with chrome-tanned leather, not vege- 
table-retanned. They would put their leathers in a bucket of water and they 
would float to the top, and it would take several hours to get them saturated 
with water, whereas they might get the job done in 15 or 20 minutes with a 
vegetable-retanned leather. 

This is a very small field, of course—the case in which a leather must be 
thoroughly saturated with water before it is made into a shoe. 


Mr. SALAMATOV: What percentage of shoes is made that way? 


Mr. Wirson: I don’t know. All I can do is judge. When I go into a 
shoe store almost every shoe store has hand-sewn loafers for sale. I can 
think of eight or ten manufacturing companies in the State of Maine that 
make them. It is a pretty good-sized segment of the men’s shoe field. The 
Rueping Leather Company makes perhaps two and one-half million feet 
a year of the leather for the HH and the Triple H. 


CHAIRMAN TETREAULT: Since there appears to be no further desire for 
discussion, this might be the time to summarize our findings in a general 
way. 

First, let us say, that in the field of side leather, all hides or sides are sub- 
mitted to a common tannage. The various types of leather produced are 
created in the color cellar during the retannage, coloring, and fatliquoring. 
Mr. Herman has presented some interesting results relative to the concen- 
tration of extracts and drumming time. The discussion following developed 
some interesting aspects of sulfiting and the theoretical results obtained, as 
well as the use of syntans as auxiliaries to vegetable retanning. 

The use of chrome retanning to “level” stock and effect increased tightness 
and strength was discussed, along with the variables involved in achieving 
these results. 

We have considered the use of resins in retanning as tightening, filling, and 
plumping agents. Various preferred methods of application have been pre- 
sented, and the employment of these materials in fields other than side leather 
suggested with appropriate examples. 


The use of zirconium, a relative newcomer to the field of practical tannery 


operations because of its recent drastic price reduction, has been ably pre- 
sented by its most ardent proponent. This material would seem to offer a 
number of possibilities—-whether used alone or in conjunction with other 
materials. The methods of application have been covered, and the results 
achieved by its use have been delineated. 
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Dr. Turtey: In winding up this symposium, Mr. Tetreault, I am thinking 
of the origin of them. These symposiums started about eight years ago, and 
[think we have had seven so far. It was my prediction then that it would 
probably take about ten years before they would begin to click. This is just 
a personal point of view. 


[ am a little disappointed, myself, in these practical symposiums, that so 


many people do not enter into them. We are inclined to have a few people 


who do a lot of the talking. There must be many people here who can add 
to the general fund of information. I am wondering, if we had a different 
idea and perhaps invited a lecturer who would give a complete lecture on 
some topic, and then if we had that discussed—and incidentally, it must be of 
a practical nature, obviously, and then have a discussion from the floor— 
I wonder whether we could not get a little greater participation. 

As an example, I think this whole question of light tannages is very im- 
portant to the industry. That might be a very suitable topic for the next 
symposium. We might have somebody talk on that very subject in a sci- 
entific as well as practical manner. 


CHAIRMAN TeTREAULT: I think your point is very well taken, Dr. Turley, 
and it could well be that Council will decide next year, with the initiation 
of the grant from the Salem Oil and Grease Company, at which time we hope 
to have Dr. Gustavson here, that we might incorporate his talk with a sym- 
posium-type meeting. However, that remains to be seen. 

If there are no further comments or questions, we can adjourn the meeting 
at this time. I want to thank everyone for his active participation. 


(The meeting thereupon adjourned at 12 noon.) 
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